EUROPEAN PATENT OFFICE 



Patent Abstracts of Japan 



PUBLICATION NUMBER : 09316441 

PUBLICATION DATE : 09-12-97 

APPLICATION DATE : 06-09-96 

APPLICATION NUMBER : 08257464 




APPLICANT : KEMIPURO KASEI KK; 
INVENTOR : TAKEDA TAKASHI; 

INT.CL. : C09K 11/06 H05B33/14 H05B 33/22 HO 

II 

TITLE : NOVEL LUMINESCENT MATERIAL, 

NOVEL ELECTRON-TRANSPORTING 
MATERIAL AND EL ELEMENT USING 
THE SAME 





ABSTRACT : PROBLEM TO BE SOLVED: To obtain a luminescent or electron-transporting material 
which comprises a metal complex having a specific ligand, emits green to red lights, has 
excellent electron-transporting properties and can extend the range of material selection in 
the production of EL elements. 

SOLUTION: This material comprises a metal complex of Li, Na, K, Rb, Be, Mg, Ca, Sr, Ba, 
Zn, Al, Ga, In, Sc, Y or a rare earth metal bearing a compound of formula I 
[R 1 -R 3 are each H, a (halogenated) alkyl, alkoxy, in case that 
R 1 -R 3 are incorporated into a carbon condensed ring, 
R 1 and R 2 , R 2 and R 3 orR 1 , 

R 2 and R 3 may be incorporated to form a carbon condensed ring, 
respectively] or a compound of formula II {R 4 -R 9 are each H, a 
(halogenated) alkyl, alkoxy where one or more of R 4 -R 9 are each 
a group of formula III [R 10 -R 12 are each H, a (halogenated) alkyl, 
alkoxy and one or more of R 10 -R 12 are each a (substituted) aryl]} 
as a ligand. 
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EWKLfc. ifORiw** 1-AX> 3 0 
£ O h A X y/IJi: 6 0 'CcO^ 100m 
$ £><C*Ti5ftt**S =fctW> t^T 

^£ t Sr?«!gf&i§ 1 0 0 m 1 Tifc^L 




^Bre x >7 A a*r #J $ ft „ h ;l x >• JimETH] JR $ 
»£>ft*:3 2. 2 gOKJBJSli, MPX^-^J 
A5J«I*3j:tM V7DAV- • h/lx>-ii 
•&J8*'CB*&&S:fT3:V*2 0.1s (U2*4 8%) £0H 

m. p. 1 76. 0—1 77. 0°C„ 
[0058] (2) t**- {2- C£- (9-T> h5 

trx/io } -8-^yiJ/5Miii (II) §3ffc 
(Zn a v q 2 ) co-£j£ 
[ft5 0] 
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J—)V [&Ta v qOH] 3mmol (0. 74 g) £ -^-JfflV^TTH F ^l^v-'&i&fliSrflftB 
THFSOmKCiSBfU sac^/u^tr^y : J>£tint Z^^^iL. i^LtzttWB&ML 

fz. ZWmmz. ZMltmm [ Z n C 1 2 ] l . 5 mm fc. JR» 1 . 0 5 1 2 g ( JR*9 6 . 5% ) 

o 1 ( 0 . 2 1 g ) 10ml caflWU mTL I«?^t:DMF/Hj oa&»«a»6B*6ft 

fc. SrFfcTiai 5*|BB«}*-rSi: . ^^I'^e t. WSLfc. 1R^5 0 . 2% 

Calc. C(%) H (%) N <%) Fnd. C(%) H (%) N (%) 
79.21 4.25 3.70 80.05 4.55 3.82 

[00 5 9] HSfcffll X- (3-X1-)V7x.-)V) -1 , 1 ' -t'7x^- 

^XS^Jifci'-bSfiU 5 £1/00 I TO (4 4. 4-y7SyU^ fTPDj };V^) 

iTO±fc:iE?Uiatt^T3B^Tfi3*i&N. N ' — b* 




£ 1 0" 5 To r 0 0AOJ5:$lC^*LT [0 06 2] ZCVE L*^C0E LX^ WI-StIII 

jEJUta&Jl (TPD1) S:»j£W:. -to *^5 6 0nm$>^O^IBtb-^5r^-t-S.^t*^ 

[0060] oyjc. i x-nt>ti*:m=Fmm&cD . mt: i o . k&ot 1 ^t-grfeti^fetfofBtw 

hVX (4-7ifyb'JyV5M TVPS-^A (II i: LXGmX'fo&ZtfimVlZtlti. EMii, MIBEL 

I)«ft(AIPd 3 )S10-»Torr fiO*3£T"C 6 0 5517 0«E - MKK tt ( AW ) & i VIEE-'gM^Jgat 

[006 1] ttffii: LTMgtAg (10 : «-«8PRptt£*Lfc. 

1 ) £Ht3S^r20 00A<Z>^C*fcSS*U £4> [0 06 3] HISW2 

fcr*O±C2 00 0A^)Ag»aJB«:3K«JgJ«Lfc. ^SSfJ 1 t IHtKdLT I TO_tfc:jBj£$ft.fcTPD»0 
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- c 



[fb5 2] 




ft (A I Q) 1 0" 5 To r rCOMQT T'MMlZi. *) 



A I? o 

O 



— ft 81 10 0 

A 



SSHABJ 2 0 0 

□ 



*8£ra£BJ 300 

o 



[ 0 0 6 5 ] H6kL HUte«-EL*^0«EE-»^tt 
2r, H7ii, Buie#EL*^(7)mJE-«»?[^JK#tt2r. 

-fix -ci'L^n -thnX'&ht, Zixt><7)7 : —5'frt>. MMM 

lTif^iiTtA i p d 3 tfM&frt,cr)mTmmmm?$> 

hA ] Q(:|;KTil,H^^'>tOTi)'), A 1 Q 
[00 6 6] 

HOlEt |S]«t tT , I TO/TPD/A 1 P d 3 /'A 1 



fcA 1 Pd s JI£»j&U >T|5)«^I5T-M s : A 
§1- As1*?lMU ELff (I TO/TPD/A 
1 Q, ' A 1 Pd 3 /M g : Ag) Z<7) £ "3 

IT. A 1 QJf^A 1 P d z m^iXfi\.mW^^ 

^zmi^X. -tix^txeyELm^mmm^tz, T 

PDm<r>Wicr>mi?3mmt Lxmm-r^h. a i q« 

tf^-y-xiz&^xiZA 1 Pd 3 «*^Wf4**^ 

(cfcv^rti, a i Qmttztmmt vxmmL, a i p 

[0064] @6—8{C^ix^ixc7)EL*-?c7)fe/ ?i 7)^ 

[fll ] 



A 1 PdaJgCDJP* 

A 



6 0 0 



5 0 0 



4 0 0 



3 0 0 



Q/Mg : AgiDi^lM (H»J2i:(iA 1 Qi; 
A 1 PdjOIHI^^jtC^roTV^) c7)EL*-?5r#-5 
fc. A l P d 3 Jit A i QJfco^-ix-firiO/f^W^^ 
$iz. X Tfe^ 2 (^^-^ 3 31 9 £0 E LSSr £f£ o . ;o 
t^TA I P d 3 J!Jj:^*m LT 

^tgLTfc a i Qmim^mmtrnt ixm&Lx 

\*h. A 1 QJftP&V^tefci, A 1 Pd 3 IliS3(:»fi 
[*2] 



A 1 QJl©^ 
A 
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a i T>d 3 m<Dm& 

A 


a i Qm<om& 

A 




10 0 


5 0 0 




2 0 0 


4 0 0 




6 0 0 


0 



C 0 0 6 7 ] mU&E L3R^tf>«E-»flH$tt 

mmm i tit htifzA i Pd 3 ^, ts**^o^«f4 

[ 0 0 6 S ] mMMA 

m«cr>mmm.&m. mmm 1-2 1 mmiz uito 

/TPD/ZnSq 2 /A 1 Q/Mg : AgJ: 



*S§jfttOE fc. IBttflJ 2T1#^fL7tZ nSq 

2 cOJlffM3M3kL HJifc#!ll A 1 P dafclal-^frt' 
^T-oTt, Z n Sq 2 fi:A 1 QJfcO^fteftcO/P^iDK 

fc. ^coii^i, ~t^X Z n S q 2 JU2IBfc*}f4 ( #U 
[S3] 





Zn S q 2 S©J£#. 
A 


A 1 QS©JS* 
A 




6 0 0 


0 




1 0 0 


5 0 0 


E«S81 


2 0 0 


4 0 0 



[0069]ai2ll Mie&E LSIFPtfrttEE-ttfiH* 
P]2Ti#£>*t*:ZnSq 2 #\ 

coo7 0] ?mm5 

m* omm&^mz . mm 1^2 1 mmiz lx, it 

O/TPD/ZnPSqj/A 1 Q/Mg : AgiO^ 



P S q 2 com&l&^ffit . HJfctfiJ 1 <0 A 1 P d 3 i: |5f — O 
^fPTtfoJt. Z ii S P q 2 Jf t A 1 Qm&ZtlZ'ticO 

m&commzTMm4 cox a tcsnts-^t 3«<oe l* 

^fcfl^fc. £<0#&li, f^TZnPSqjJlfiSBt 
7ISKM#*4i: l/Otifil/O**. A 1 QMtf&Mtette 

z n p s q 2 miiimmmn^mmm4t txmmi 

[^4] 
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A 



6 0 0 



10 0 



A 



5 0 0 



2 0 0 



4 0 0 



[ 0 0 7 1 ] HI 5Ji. buIE^E Lm=F<OW£-»9ffi 
tt5:- Ml 6<i, luB&E L^^JE-W^WJSItS 

sr, 01 Tit. mhi&E ^m^Fcowmssmt-nsm 

«3t1?6hfcZ n P S q,/A fiE**^c0^3fe»4^ 

[00 7 2] 33SfefR|6 
MitCT 4 Tit A>il*r t'X - C 2 - p - ( N , N-Wf 

^TS/^f'j^) -s-^-yjy^Mi sis (id 
tlx ±m izmfct zztzmuiti. 

[0073] H&fiflRJ 7 
iil^l tlPl«t2LT. -f >"/?A-XXffifk!|ti ( I T 
O ) £ 3- h Lft*7XiIJi(:. *— /HftiMJifc LT 
S'T $ STPDJ400 ASSMslf t 

TfiSjUU ^iO±36><oSS!it0«5Ti#ic>n^b*X- {2- 

C/3- ( 1 -r)-7^-;P) f^;t0 I -8-*S>j y^b 
ffilS ( II ) g»6 0 0 ASr|S|«i7)^-C«^iMtt^ 

£ 1 0 *f 1 coiO^-T" 2000 AftH* L , Zlii?^ 
f£-D*:. I TO£|^1S, M g : AgJilt LitgE«BE 
SrEPJirr&i:, fcfc IX* U>iS-ft&C7) 

ixh<r>^9hMtmw<7)m^tx^v)ViL-^L. m 

=Ffr ty (rtf&t&mfomfr e><ni> <r>T$> &Zk imU £ it 

Wtt2:ll2 0(C^-r < . fS»^13VT1340cd 
/m 2 T*J>-o£, 
[0074] HJ6M8 

mti&M7 1 mmiz ix . m^$&jMia«/i>: L-c»5t#i 

6Ti#£.tutt'x- {2- C/3- (9-T>h7-yl-) 
b'^/lO } -8-*/yy5hEiB (II) 8*£JBnjfc 

ito*hi. Ms : Agzmm 

t LfiSEmJESrEPJirr^i:, LT^ 
fc— ifc U *-?A^i05bl£^m«*^«0t^T'J> 6 Z 



5VT2S c d/m 2 T'J>-5yt. 

[0075] 

[S&JH] 

( 1 ) *»BJt=J: 0. frU^TO. m^»Si»«i3 

j; u'5&%mmm?mmttm£mm-f& z t . e 

<i-&ZkWT$K:. 

(2) ^ix4T\ *»EL*^C:felvCWfe«3fe , W*fe 

V ffc*t'-?jfcK#6 0 0 n m J: 0 i>M:ifcMfflt,z 

teS^&^BfcffctiM^T^&^cOT'. *3MJi5 0 0~~ 
7 0 0 n mtf0fgB^«*O?i3W**£$«T-£ &k ^0 

(0®<Ofg#&fMn 

tan mmm 1 t^-r i to/t p d/a ipd 3 / 

Mg : AgiOSr&SWj&DELS^a^-f EL*^? 

(02] IftM4 C^f I TO/TPD/Z n S q 2 / 
M g : Agi 9 Sr&Sflfj&^E LfTPtfflrf E 

[03] *ifS<5"l5(C^t"ITO/TPD,/Z nPSq 2 
/M g : Agi 0*4*««OE Lif^fE LX'i. 

[04 ] mmmicoE im^ns-mmw®. < aep) 

[05] ^ttHH 1 OE L*?«0«aaf«-»|t»tt^ 
-f/^T'&S., 

[06 ] 9m,W2\,Z^-? I TO/TP D/A 1 Q/A 1 
Pd 3 /Mg : A««k")i-&Jiflll«<OEL*^«£E- 

(07] ^SICT2^-r I TO/TP D/A 1 Q/A 1 
P d s /M g : A g «t O^T^IHitfeWE L«^cOttE- 

(08 ] ^JS<5"l2tC*f I TO/TP D/A 1 Q/A 1 

p d 3 /Mg .• Agio^iM^E im^mmm 

(09 ] ^M|5<J3 iZtjk-? I TO/T P D/A 1 P d,/ 
A 1 Q/M g : AgJ; D^^HIi^E Lfft^mJE- 
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[01 0] mmM3iZ^-tl TO/TPD/A 1 Pd s 
/A 1 Q/Mg : AgiO^I-iMWELif^tff 

[01 1 ] I TO/TPD/A 1 P d 3 

/A 1 Q/Mg : AsiOfcSlttfifoOELSfcTROlEa 

[1211 2] 3l]|feffl4£ijrf I TO/TPD/ZnSq, 
/A 1 Q/Mg : AgiOfcSWfjfcaELSS^iaE 

[01 3] ^Jfe0=l|4iC^f ITO/TPD/"ZnSq 2 

A 1 Q ''Mg : Ag£*)%&mwfce>ELm : mm&. 

[01 1] H»J 4 C^f ITO/TPD/ZnSq 2 
A 1 Q/Mg : As£ y )t£Z>Mffif&.<r>ELm :: ?<r>mm 

[01 p] H*S^I5t*-ri TO/TPD/ZnPSq 
-/A 1 Q/Mg : Ag <* 0^i.StS^cOEL«^(O* 
EE - ff istfSttfcSr*-^ 7T'S>^. . 

[010] HJfeffl 5 K^rf I TO/T PD/ZnPSq 

[01 ] 



K 

SI 




400 500 600 700 800 

a* (nm) 



2 /A 1 Q/Mg : AgiDt^iMWELff^l 

[017] mm\5\,Z^-f I TO/TPD/Z n P S q 
2 /A 1 Q/Mg : AgJOSrifflfWEfOEL* 1 ?^ 

[018] aUL IM«7t*tITO/TPD/Zn 
n v q 2 /M g : Ag j; DSr&JHtfiS^E LS^ijrf 
E LX^7 h/MlT^ 0 , bti. HflE«8T5^ I TO 
/TPD/Znavq £ /Mg : Agi *)t£hM^ffi&> 
E L*W^-tE LX^ . 

[019] Sa6W7<OEL*^«EE-»fi«ttS:w 
t\ 

[02 0] 3S»0S7tf>E L#^tf>«E-«HMa»ttfc 
[02 1 ] ^»j8<0EL5^O«ffi-*»«#1±£^ 

[02 2 ] mmmscoE Lm?cow±-mffi®mm*: 



<JP___40931&»41A J_> 



(3 0) «WF9-3 16 44 1 

[02] 



ui 



ft 

_r 

Ui 




(nm) 
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(3 1) 
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[04] 



[05] 




10° 10 1 10 2 

SStSS (mA/cm') 



103 



[06] 



[07] 
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[083 



[09 3 



m 

(cd/m') 1o1 




[0103 



[01 1 3 



10 3 p 



(itlA/ci»') 




10' 1 



6 8 

•BE (V) 



10 12 



10' 1 10° 10 1 10 2 10 3 

W/cm') 
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[HI 23 



CHI 3] 




at 
* 
a 




[HI 4 3 



[01 5] 



(cd/m*) 



10 4 
10 3 
102 
101 
10° 



10-1 



A 
i 



,6° 



A 



6 ° 

A O 



A3 
O 



J L 



10- 2 10" 1 10° 10 1 10 2 10 3 

«5t*St (rnA/cm*) 




6 8 10 12 

*E (V) 
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[01 6] 



[017] 



s 

as 
& 
a 

(raA/cm 1 ) 




6 8 10 12 14 

■ffi (V) 



10- 2 
10" 1 



10° 10 1 10 2 

SKflK tmA/cm ! ) 



103 



[01 8] 



a b 




j8S (nmj 
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[|H1 9] 



[020] 




1000 




1000 



[H22] 



KS. (V) 
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